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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-4 are rejected under 35 U.S.C. 103(b) as being unpatentable over 
Amiridis et al., WO/9943610 in view of People's Republic of China Document No. 
96245413.3 (hereinafter "PRCD No. 941 12487.8," (Abstract translation supplied by 
Applicant in IDS dated August 25, 2006)). 

Regarding claim 1, Amiridis teaches a shell and tube reactor 30 module for 
hydrogen production, comprising: a reactor 30 having a shell side, at least one 
palladium membrane tube 32 as a tubular section, and a catalytic combustion section 
having a steam reforming catalyst 38 in said shell side, wherein said at least one 
palladium membrane tube has one sealed end 34 located at upstream of flowing path 
(P4/L4-30; P5/L1-30; Figs. 1 & 4), but does not explicitly teach the catalytic combustion 
chamber having a noble metal catalyst dispersed on supporting material surrounding 
the SR steam reforming catalyst. PRCD No. 941 12487.8 teaches a catalytic combustion 
chamber (reactor) being a circular module having a transforming catalyst (steam 
reforming catalyst) inside the circular reaction (combustion chamber) module having a 
palladium (noble metal) content (Abstract), and it would have been obvious to one of 
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ordinary skill in the art at the time of the invention to modify Amiridis with PRCD No. 
941 12487.8 for the purpose to provide a high conversion rate of the hydrocarbon 
material to hydrogen (See Abstract) 

Regarding claim 2, Amiridis teaches wherein said palladium membrane tube 32 
is formed by mounting a palladium membrane on a porous support, wherein said 
palladium membrane is made of one selected from a group consisting of palladium, a 
palladium-silver alloy and a palladium-copper alloy (Fig. 1 ; P1/L7-29). 

Regarding claim 3, Amiridis teaches wherein said porous support is made of 
stainless steel (P4/L4-20). 

Regarding claim 4, Amiridis teaches wherein a length of said at least one tube is 
between 3 cm and 120 cm (Figs. 1 & 4; P4/L4-30). 

Claims 7, and 9-12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Amiridis et al., WO/9943610 in view of People's Republic of China Document No. 
96245413.3 (hereinafter "PRCD No. 941 12487.8," (Abstract translation supplied by 
Applicant in IDS dated August 25, 2006)), Clawson et al., USP 6,648,480 and Willms, 
USP 5,525,322. 

Regarding claim 7, Amiridis in view of PRCD No. 941 12487.8, teaches all of the 
limitations as applied to claim 1 above and further discloses a steam reforming catalyst 
bed, but does not explicitly teach the steam reforming catalyst is one of 
CuOZnOAI.sub.20.sub.3, PdOCuOZnOAI.sub.20.sub.3 and K.sub.20,NiO/.gamma- 
Al.sub.20.sub.3. Clawson teaches a reactor for hydrogen production wherein the steam 
reforming catalyst is one of CuOZnOAI.sub.20.sub.3, PdOCuOZnOAI.sub.20.sub.3 and 
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K.sub.20,NiO/.gamma.-Al.sub.20.sub.3 (C3/L15-33), and it would have been obvious 
to one of ordinary skill in the art at the time of the invention to modify Amiridis in view of 
PRCD No. 941 12487.8 with Clawson for the purpose to provide a catalyst with high 
activity (C4/L24-40 of Willms). 

Regarding claim 9, Amiridis teaches a catalytic combustion section is made of a 
stainless steel (P4/L4-20; Fig. 4). 

Regarding claim 10, Clawson teaches a noble metal is selected from a group 
consisting of platinum (Pt), palladium (Pd), rhodium (Rh), Ruthenium (Ru) and a mixture 
thereof (C3/L1 5-65). 

Regarding claim 11, Clawson teaches a shell and tube reactor module according 
to claim 8, wherein said supporting material is one selected from a group consisting of 
.gamma. -alumina, titania, zirconia, silica and alumina-platinum (C3/L15-65). 

Regarding claim 12, Clawson teaches a a reservoir containing fuels without 
H. sub. 20 provided for starting up heating (Figs. 1 & 2). 

Claims 13-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Amiridis et al., WO/9943610 in view of People's Republic of China Document No. 
96245413.3 (hereinafter "PRCD No. 94112487.8," (Abstract translation supplied by 
Applicant in IDS dated August 25, 2006)). 

Regarding claim 13, Amiridis teaches a shell and tube reactor 30 module for 
hydrogen production, comprising: a reactor 30 having a shell side, at least one 
palladium membrane tube 32 as a tubular section, and a steam reforming catalyst 38 in 
said shell side, wherein said at least one palladium membrane tube has one sealed end 
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34 located at upstream of flowing path (P4/L4-30; P5/L1-30; Figs. 1 & 4), but does not 
explicitly teach the catalytic combustion chamber having a noble metal catalyst 
dispersed on supporting material surrounding the SR steam reforming catalyst. PRCD 
No. 941 12487.8 teaches a catalytic combustion chamber (reactor) being a circular 
module having a transforming catalyst (steam reforming catalyst) inside the circular 
reaction (combustion chamber) module having a palladium (noble metal) content 
(Abstract), and it would have been obvious to one of ordinary skill in the art at the time 
of the invention to modify Amiridis with PRCD No. 941 12487.8 for the purpose to 
provide a high conversion rate of the hydrocarbon material to hydrogen (See Abstract). 
Furthermore, the references do not explicitly teach a reactor splitting into two reactor 
sections and having a common shell. However, such modification is a mere duplication 
of parts has no patentable significance unless a new and unexpected result is produced 
and it would have been obvious to one of ordinary skill in the art to modify Amiridis to 
include a reactor having two duplicate reactor sections for the purpose to increase 
hydrogen output. See MPEP 2144. 

Regarding claim 14, Amiridis teaches wherein said palladium membrane tube 32 
is formed by mounting a palladium membrane on a porous support, wherein said 
palladium membrane is made of one selected from a group consisting of palladium, a 
palladium-silver alloy and a palladium-copper alloy (Fig. 1 ; P1/L7-29). 

Regarding claim 15, Amiridis teaches wherein said porous support is made of 
stainless steel (P4/L4-20). 

Regarding claim 16, Amiridis teaches wherein a length of said at least one tube 
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is between 3 cm and 120 cm (Figs. 1 & 4; P4/L4-30). 

Claims 19 and 21-23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Amiridis et al., WO/9943610 in view of Clawson et al., USP 6,648,480 and Willms, 
USP 5,525,322. 

Regarding claim 19, Amiridis teaches all of the limitations as applied to claim 13 
above and furthed discloses a steam reforming catalyst bed, but does not explicitly 
teach the steam reforming catalyst is one of CuOZnOAI.sub.20.sub.3, 
PdOCuOZnOAI.sub.20.sub.3 and K.sub.20,NiO/.gamma.-Al.sub.20.sub.3. Clawson 
teaches a reactor for hydrogen production wherein the steam reforming catalyst is one 
of CuOZnOAI.sub.20.sub.3, PdOCuOZnOAI.sub.20.sub.3 and K.sub.20,NiO/.gamma.- 
Al.sub.20.sub.3 (C3/L15-33), and it would have been obvious to one of ordinary skill in 
the art at the time of the invention to modify Amiridis with Clawson for the purpose to 
provide a catalyst with high activity (C4/L24-40 of Willms). 

Regarding claim 21 , Amiridis teaches a catalytic combustion section is made of a 
stainless steel (P4/L4-20; Fig. 4). 

Regarding claim 22, Clawson teaches a noble metal is selected from a group 
consisting of platinum (Pt), palladium (Pd), rhodium (Rh), Ruthenium (Ru) and a mixture 
thereof (C3/L 15-65). 

Regarding claim 23, Clawson teaches a shell and tube reactor module according 
to claim 8, wherein said supporting material is one selected from a group consisting of 
.gamma.-alumina, titania, zirconia, silica and alumina-platinum (C3/L15-65). 
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Response to Arguments 

Applicant's arguments, see 6-9, filed September 19, 2006, with respect to the 
rejection(s) of claim(s) 1 and 13 under 102(b) and 103(c) respectiviely, have been fully 
considered and are persuasive. Therefore, the rejection has been withdrawn. 
However, upon further consideration, a new ground(s) of rejection is made in view of 
Applicant amended claims 1 and 1 3 to include the specific limitation directed to a 
catalyst combustion section having a noble metal catalyst dispersed on a supporting 
material and surrounding the steam reforming catalyst. The new grounds for rejection 
(see rejections above) rejects the limitation based on People's Republic of China 
Document No. 96245413.3, (hereinafter "PRCD No. 94112487.8," (Abstract translation 
supplied by Applicant in IDS dated August 25, 2006)). 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Vinit H. Patel whose telephone number is (571 ) 272- 
0856. The examiner can normally be reached on 9:00 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Glenn Caldarola can be reached on (571) 272-1444. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 





VHP 



